SUMMARY. Trumpetcreeper (Campsis radicans) is a native, perennial, weedy vine of pastures, row crops, fence rows, and right-of-ways throughout most of the eastern United States. Field and greenhouse studies were conducted in 2008 and 2009 near Newport, TN, and in Knoxville, TN, to evaluate aminocyclopyrachlormethyl and aminopyralid alone and in mixtures with 2,4-D and diflufenzopyr for selective trumpetcreeper control when applied postemergence in an abandoned nursery. These treatments were compared with commercial standards of dicamba and a prepackaged mixture of triclopyr plus 2,4-D. In the field, aminocyclopyrachlor-methyl alone controlled trumpetcreeper 77% to 93%, while aminopyralid alone only controlled trumpetcreeper 0% to 20% by 12 months after treatment (MAT). The addition of diflufenzopyr or 2,4-D to aminocyclopyrachlor-methyl did not improve trumpetcreeper control in the field; however, the addition of 2,4-D to aminopyralid improved control of trumpetcreeper from 50% to 58%. All aminocyclopyrachlor-methyl treatments controlled trumpetcreeper greater than or equal to dicamba and the prepackaged mixture of triclopyr plus 2,4-D. In the greenhouse, aminocyclopyrachlor and aminocyclopyrachlor-methyl applied at 8.75 to 35 gÁha L1 controlled trumpetcreeper 58% to 72% by 1 MAT. When both herbicides were applied at 70 gÁha L1 , aminocyclopyrachlor controlled trumpetcreeper 64%, while aminocyclopyrachlor-methyl controlled trumpetcreeper 99%, similar to dicamba.
T rumpetcreeper is a native, perennial, weedy vine of pastures, row crops, fence rows, and right-of-ways throughout most of the eastern United States. This vine has the potential to cause significant interference in cultivated fields with fine textured soils (Elmore et al., 1989) . Trumpetcreeper is highly competitive and is capable of growing several meters in length across the span of a single growing season (Elmore, 1984) . Plants germinate from papery-textured, winged seeds that are %15 mm long and are contained in pods (Bryson and DeFelice, 2009 ). Chachalis and Reddy (2000) determined that there are about 20 to 40 pods produced on each individual trumpetcreeper plant with each pod containing %700 seeds. These researchers also determined that trumpetcreeper seed laying on the soil surface germinated about 68% but these same seeds would not germinate when incorporated 4 cm deep in the soil. Regardless, once established in an area trumpetcreeper primarily propagates and spreads from rhizomes (Bryson and DeFelice, 2009; Elmore et al., 1989) . Trumpetcreeper is listed by Webster and Nichols (2012) as one of the most troublesome weeds in corn (Zea mays), cotton (Gossypium hirsutum), and soybean (Glycine max) in the midsouthern United States. It has been reported that just one plant per 0.5 m 2 can reduce soybean yield by 18% (Edwards and Oliver, 2001) .
Once established in an area, trumpetcreeper control is difficult with nonchemical weed management tools. In fact, various methods of deep tillage and other forms of soil cultivation have proven inadequate. Edwards and Oliver (2004) found that both deep placement (23 cm) of trumpetcreeper rhizomes and reducing rhizome size delayed shoot emergence but did not affect shoot growth after emergence. In soybean, evaluations of deep tillage (%45 cm) did not reduce trumpetcreeper densities the following year (Reddy, 2005) .
Herbicides have been the primary tool for controlling trumpetcreeper; however, the results of their use have been variable. Contact herbicides like glufosinate have provided only aboveground control of trumpetcreeper with little or no effect on rhizomes (Reddy and Chachalis, 2004) . Additional studies have examined the use of the systemic herbicide glyphosate for control of trumpetcreeper (Boyette et al., 2008; Bradley et al., 2004; DeFelice and Oliver, 1980; Edwards and Oliver, 2001; Reddy, 2005; Reddy and Chachalis, 2004) . However, well-established stands of trumpetcreeper often have extensive rhizome mass which dilutes absorbed systemic herbicides like glyphosate. This morphology hampers herbicide accumulation within rhizomes at sufficient concentrations to prevent reinfestation (Reddy, 2005; Reddy and Chachalis, 2004) . One study found that an early postemergence application of glyphosate (1.26 kgÁha -1 ) followed by a late postemergence application of glyphosate (1.26 kgÁha -1 ) reduced trumpetcreeper from 2.7 to 0.9 stems/m 2 following three consecutive years of this treatment regime (Reddy, 2005 ), controlled trumpetcreeper 65% and 69%, respectively when applied in corn. However, in non-crop areas where crop competition with trumpetcreeper is not involved, greater rates of a prepackaged mixture of two mimics of indole-3-acetic acid (i.e., triclopyr plus 2,4-D) applied at 3360 to 5040 gÁha -1 was required to provide 60% to 79% trumpetcreeper control (Nice et al., 2006) . Therefore, while older chemicals that mimic indole-3-acetic acid can suppress trumpetcreeper, it is important to evaluate new, more potent chemistries that target this mode of action for trumpetcreeper control.
Aminocyclopyrachlor and aminopyralid are recently registered mimics of indole-3-acetic acid (Herbicide Resistance Action Committee Group O) that are used for control of perennial broadleaf plants in non-crop areas (Koepke-Hill et al., 2011; Senseman, 2007) . Aminocyclopyrachlor has been evaluated in both its free acid and methyl ester forms, while aminopyralid has been primarily evaluated in its free acid form (Senseman, 2007; Turner et al., 2009) . Both herbicides are systemic and readily absorbed through leaves and roots of susceptible plants (Bukun et al., 2010; Senseman, 2007) . Several perennial weeds species have been controlled by each of these herbicides applied between 60 and 280 gÁha -1 (Enloe and Kniss, 2009; Ferrell et al., 2006; Koepke-Hill et al., 2011; Westra et al., 2008) . In addition, each of these materials can often be applied in mixtures with other herbicides to broaden the spectrum of weeds controlled by a single application (Senseman, 2007; Turner et al., 2009 ). However, there have been no published reports to date on trumpetcreeper control with aminocyclopyrachlor or aminopyralid applied alone or in mixtures with other common herbicides.
The primary objective of this research was to evaluate aminocyclopyrachlormethyl and aminopyralid alone and in mixtures with another mimic of indole-3-acetic acid (i.e., 2,4-D) and the auxin transport inhibitor diflufenzopyr for control of trumpetcreeper in the field compared with commercial standards of dicamba and a prepackaged mixture of triclopyr plus 2,4-D. A secondary objective was to evaluate reduced rates of aminocyclopyrachlor in both the free acid and methyl ester form with and without 2,4-D compared with the commercial standard dicamba for control of trumpetcreeper in a greenhouse controlled environment.
Materials and methods
FIELD STUDY. Field studies were initiated at two adjacent sites in 2008 in an abandoned nursery near Newport, TN. These sites had been abandoned because of the aggressive competition of trumpetcreeper vine with previously planted nursery stock. Both study locations contained a Waynesboro loam soil (clayey, kaolinitic, thermic typic paleudults). Treatments were applied on 10 · 25-ft plots arranged in a randomized complete block design (RCBD), with three replications, in areas already infested with trumpetcreeper. Herbicide treatments were applied postemergence with a carbon dioxide (CO 2 ) powered backpack sprayer calibrated to deliver 23 gal/acre at 60 psi. The spray boom contained four flat fan nozzles (Teejet 8002 flat fan nozzle; Spraying Systems, Wheaton, IL) spaced 18 inches apart. The spray swath was 8.5 ft with the boom positioned at a height of 18 inches above the trumpetcreeper plants. Applications were made on 11 July 2008 for study 1 and 25 July 2008 for study 2 to trumpetcreeper 9.5 inches in height.
Herbicide . Aminocyclopyrachlor and aminocyclopyrachlor-methyl rates in the greenhouse studies were lower than those evaluated in the field to evaluate potential synergy of 2,4-D tank mixtures for trumpetcreeper control. All treatments in the greenhouse studies included a methylated seed oil surfactant at 1% v/v. Treatments were applied postemergence with a CO 2 -powered backpack sprayer calibrated to deliver 23 gal/acre at 40 psi through flat fan nozzles at a height of 30 inches above the plant canopy. All greenhouse applications were made on 18 Apr.
2009.
Trumpetcreeper control was rated visually on a 0% (no injury) to 100% (complete kill) scale at 1 MAT. Plants were harvested following the 1 MAT visual evaluation and plant fresh weight (FW) biomass was recorded.
STATISTICAL ANALYSIS. Data for all studies were arcsine transformed before being subjected to analysis of variance in SAS (version 9.1.3; SAS Institute, Cary, NC), with main effects and all possible interactions tested using the appropriate expected mean square values described by McIntosh (1983) . Interpretations were not different from non-transformed data; therefore, non-transformed means are presented for clarity. Fisher's protected least significant difference test was used for mean separation at the P < 0.05 level. Data were pooled over studies when no treatment-by-study interaction occurred.
Results and discussion

FIELD STUDY.
No treatment-bystudy interactions occurred for stem length or density measurements; therefore, these data were pooled over studies (Table 1 ). All other data from the field studies are presented individually. Aminocyclopyrachlor-methyl alone or in combination with 2,4-D or diflufenzopyr provided at least 90% control of trumpetcreeper in both studies by 2 MAT (Table 1) . The herbicidal response observed in our studies was similar to other research describing aminocyclopyrachlor or aminocyclopyrachlor-methyl activity on other herbaceous perennial weeds (Koepke-Hill et al., 2011; Westra et al., 2008) . In contrast, aminopyralid alone did not provide greater than 37% control of trumpetcreeper by 2 MAT. The addition of 2,4-D to aminocyclopyrachlor-methyl did not improve trumpetcreeper control because aminocyclopyrachlor-methyl alone provided >90% control; however, the addition of 2,4-D to aminopyralid provided improved trumpetcreeper control to 93% by 2 MAT. The addition of diflufenzopyr did not improve trumpetcreeper control when applied in combinations with aminocyclopyrachlor-methyl or aminopyralid. Similarly, other researchers have noted a differential response from combinations of diflufenzopyr with various mimics of indole-3-acetic acid (Enloe and Kniss, 2009) . Both dicamba and the prepackaged mixture of triclopyr and 2,4-D provided 86% to 97% control of trumpetcreeper vine by 2 MAT.
By 12 MAT, all aminocyclopyrachlor-methyl treatments controlled trumpetcreeper 77% to 93%, while all aminopyralid treatments provided less than 59% control (Table 1) . Dicamba, Table 1 . Trumpetcreeper control, biomass, stem length, and stem density following postemergence applications of several mimics of indole-3-acetic acid and diflufenzopyr during two field studies conducted on an abandoned nursery outside of Newport, TN, during 2008. Biomass, stem length, and stem density data were collected 12 mo. after treatment (MAT) . No year by treatment interaction occurred for stem length and stand density; therefore, these data are pooled over studies. z All treatments included 1% v/v methylated seed oil surfactant. y 1 gÁha -1 = 0.0143 oz/acre, 1 g = 0.0353 oz, 1 cm = 0.3937 inch, 1 stem/m 2 = 0.0929 stem/ft 2 . x Least significant difference at P = 0.05.
• October 2012 22 (5) 2,4-D, and the prepackaged mixture of triclopyr plus 2,4-D provided variable control of trumpetcreeper vine (35% to 83%) over studies by 12 MAT. Dicamba and 2,4-D alone, aminopyralid plus 2,4-D, and all rates and mixtures of aminocyclopyrachlor-methyl were the only treatments that reduced both stem length and density compared with the untreated control. Similarly, these same treatments held trumpetcreeper dry weight biomass to below 10 g per plot in both field studies, while the untreated control contained 54 to 103 g of trumpetcreeper dry weight biomass.
GREENHOUSE STUDY. No studyby-treatment interaction occurred for trumpetcreeper control or FW biomass data; therefore, these data were pooled over studies (Table 2) . By 1 MAT, aminocyclopyrachlor or aminocyclopyrachlor-methyl alone at 8.75 and 35 gÁha -1 controlled trumpetcreeper 58% to 72%. However, at 70 gÁha -1 aminocyclopyrachlor provided 63% control of trumpetcreeper, while aminocyclopyrachlor-methyl controlled trumpetcreeper 99%, similar to dicamba. Differences in efficacy with aminocyclopyrachlor and aminocyclopyrachlor-methyl in the greenhouse could potentially be related to the lipophilic nature of the methyl ester formulation allowing for greater absorption into trumpetcreeper foliage (Bukun et al., 2010) . When aminocyclopyrachlor or aminocyclopyrachlormethyl was applied at 17.5 to 35 gÁha In both the field and greenhouse studies, aminocyclopyrachlor-methyl provided excellent trumpetcreeper control while aminopyralid was ineffective.
Aminocyclopyrachlor-methyl controlled trumpetcreeper greater than or equal to commercial standards of dicamba and the prepackaged mixture of triclopyr plus 2,4-D. The addition of 2,4-D or diflufenzopyr to aminocyclopyrachlormethyl did not improve control of trumpetcreeper in the field, but when aminocyclopyrachlor-methyl was applied at lower rates in the greenhouse environment there was an obvious increase in activity associated with these mixtures. When aminocyclopyrachlor and aminocyclopyrachlor-methyl were applied at 70 gÁha -1 in the greenhouse, aminocyclopyrachlor-methyl was more effective at controlling trumpetcreeper and reducing FW biomass.
Results of these studies demonstrate that aminocyclopyrachlor-methyl has the potential to provide excellent control of trumpetcreeper in non-crop areas, especially as a part of a reclamation project in abandoned nursery fields. However, future research must be conducted to determine the number of applications needed to eradicate trumpetcreeper and what type of replanting restrictions would be required to safely re-establish nursery stock following these applications.
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